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MINERALS 
The minerals that are required to perform essen-
tial functions in the dairy cow's body are calcium, 
phosphorus, sodium, chloride, magnesium, potas-
sium, sulfur, iodine, cobalt, zinc, manganese, copper, 
iron, selenium, and molybdenum. Those in bold type 
are termed the macro mineral elements since they 
are required in relatively large amounts compared 
to the others which are needed in trace amounts. Al-
though any of these may be deficient in the feed sup-
ply in certain areas, the macro elements constitute 70 
to 80 percent of all inorganic material in the body and 
are the ones we are most concerened about under 
South Dakota conditions. 
Calcium and Phospho,rus 
Calcium and phosphorus are so closely related in 
metabolism that they must be discussed together. Ad-
equate calcium and phosphorus nutrition depends 
primarily on three interrelated factors: 1) a sufficient 
supply of each element, 2) a suitable ratio between 
them, and 3) an adequate amount of vitamin D. Of 
the two minerals, phosphorus is usually more of a 
practical problem in feeding dairy cattle due to its low 
content in most forages. A lack of adequate phosphor-
us or the availability of phosphorus to the cow can 
cause low conception rates. 
The amounts of these two minerals that are re-
quired by the milking cow are presented in table 1. 
Table 1. Combined requirements for maintenance and milk 
production of various levels for cows of two different sizes.* 
Milk production Body weight Ca p 
(lbs.)4% milk fat lbs. lbs. lbs. 
20 ----------------------------- 1000 .09 .07 
1500 .11 .08 
30 -- --------- 1000 .12 .09 
1500 .14 - .10 
40 ---------- 1000 .15 .11 
1500 .17 .12 
50 -------- 1000 .17 .13 
1500 .19 .14 
60 ----------------------------- 1000 .20 .15 
1500 .22 .16 
70 ------------------------------ 1000 .23 .17 
1500 .24 .18 
80 ------·------------------------ 1000 .26 .19 
1500 .27 .20 
*Nutrient Requirements for Dairy Cattle, National Research Council, 
1971. 
The total ration should contain 0.53% or more 
calcium, and preferably less than 1%. The total ration 
should contain 0.40% or more phosphorus, and the 
grain mixture 0.45% or more. Borderline deficiency 
symptoms of calcium and phosphorus may lead to 
poor feed utilization, breeding problems, lowered 
milk production, and increased incidence of milk 
fever. While it is difficult to diagnose borderline de-
ficiencies, a simple calculation of grain composition 
or daily intake by the animal in comparison to re-
quirements may be adequate. 
It is of utmost importance that the total ration be 
balanced according to the proper calcium to phos-
phorus ratio. For a number of reasons, a Ca:P ratio 
of between 1.5: 1 and 2: 1 for the total ration is con-
sidered ideal. A calcium-phosphorus ratio that is too 
wide may be a predisposing factor to milk fever and 
breeding problems. Any dairyman who has a serious 
problem with milk fever should check the calcium 
and phosphorus of the total ration. 
The amount of supplemental calcium and phos-
phorus needed in the grain ration depends primarily 
·on the type of forage being fed. Pastures, grass hays, 
and legumes are excellent sources of calcium, but rel-
atively low in phosphoru.s. Therefore, supplemental 
mineral mixtures that are fed with grasses and le-
gumes should be low in calcium and high in phos-
phorus. 
On the other hand, corn and sorghum silages are 
very low in calcium with phosphorus levels similar 
to legumes when compared on a dry matter basis. A 
mineral mixture which contains both calcium and 
phosphorus is needed when these are the primary for-
ages. The average mineral content of common feed-
stuffs in South Dakota is· presented in table 2. 
In practice, the calcium and phosphorus· needs are 
met or insured by the universal addition of 1 ½ per-
cent of a calcium-phosphorus supplement to the grain 
ration. Also, a mineral mixture with equal calcium 
to phosphorus levels should be offered free choice. 
Some general recommendations on mineral supple-
ments to feed with different forages are presented in 
table 3. 
Table 2. Approximate mineral content of common 
South Dakota feedstuffs. 
Calcium Phosphorus Ca to P ratio 
----% as fed'-----
DRY FORAGES: 
Alfalfa hay 
Early bloom _______________ 1.25 .22 
Mid-blom __________________ 1.25 .22 
Full bloom _ __ _________ ____ 1.25 .22 
Alfalfa-brome hay 
Early cut _____________________ 1.30 .33 
Late cut _____________________ 1.30 .33 
Red clover hay 
Early cut ____________________ 2.02 .35 
Late cut ____________________ 1.00 .25 
Prairie hay _______ _____ ____ .30 .20 
Silages 
Alfalfa, wilted 
Early bloom ______________ _ .62 .11 
Mid-bloom ______ _____ ____ .62 .11 
Full bloom _ _______ ________ .62 .11 
Corn ____________ _ _________ ______ .09 .07 
Oats, wilted 
Milk ___________ __________ ____ .17 .14 
Boot ------------------------------ .17 .14 
Dough _______ ________________ .17 .14 
Sorghum _ ________________ ______ .10 .07 
GRAINS AND CONCENTRATES: 
Barley __________________ ____ ____ .09 .43 
Corn and cob meal _____ __ .05 .28 
Corn, shelled __________________ .02 .32 
Linseed meal _ ________________ .40 .82 
Milo ------------------- ____________ .05 .32 
Oats __________________ ______________ .10 .35 
Soybean meal __________________ .25 .60 
Soybeans __ ________________________ .24 .58 
Wheat _____ _________________ ____ .05 .37 
5.7:1 
5.7:1 
5.7:1 
4.0:1 
4.0:1 
5.8:1 
4.0:1 
1.5: 1 
5.6:1 
5.6:1 
5.6:1 
1.3:1 
1.2:1 
1.2:1 
1.2:1 
1.4:1 
0.21 :1 
0.18:1 
0.06:1 
0.49:1 
0.16:1 
0.28:1 
0.42:1 
0.42:1 
0.14: 1 
Table 3. Suggested calcium-phosphorus supplementation with. 
different forages. 
Forage 
High legume 
Legume-corn silage 
High corn silage 
Ratio of Ca:P needed 
in the supplement Suggested Ca-P source 
0:1 
1: 1 to 1.5:l 
2 :1 to 2.5 :1 
monosodium phosphate 
dicalcium phosphate 
steamed bone meal 
The above recommendations apply when a protein 
supplement containing no minerals is fed. Many com-
mercial protein supplements now available contain 
calcium and phosphorus, therefore the amount of sup-
plemental minerals required may need to be adjusted 
depending on the minerals present in the protein sup-
plement. 
Among the more popular supplements are the 
various dicalcium phosphates, deflourinated rock 
phosphates, and steamed bone meal. Research has 
shown that a complex mineral supplement has no 
advantage over a simple supplement of calcium and 
phosphorus when the feeding program includes trace 
minerals in iodized trace mineralized salt. A good 
way to supplement a grain ration with both calcium 
and phosphorus is to add a mineral supplement that 
contains at least 15% phosphorus and no wider than 
a 2 to 1 calcium-phosphorus ratio. 
A common situation that occurs on many dairy 
farms is the changing of forages due to varying sup-
plies. When the forage program is changed, the min-
eral supplementation of the grain ration needs to be 
adjusted. An example of a high corn silage forage 
program which contains the proper mineral supple-
mentations in the grain ration to meet both the cal-
cium and phosphorus ration requirements and has a 
proper calcium to phosphorus ratio is presented in ta-
ble 4. What happens when a dairyman shifts to a 
high alfalfa-grass forage program but maintains the 
same mineral supplementation in the grain ration? As 
can be seen in table 4, the ratio of calcium to phos-
phorus in the total ration becomes too wide (2.4: 1) 
and the ration is on a borderline phosphorus defi-
ciency with an excess of calcium. By changing the 
mineral supplement in the grain ration to a high 
phosphorus supplement, the proper amounts and ra-
tio of calcium-phosphorus with the high legume-grass 
forage is met. By following the guidelines presented 
in table 3, a dairyman should meet the calcium and 
phosphorus needs of his dairy herd. 
Table 4. Effect of changing forages on the changing mineral 
needs of the grain ration. 
Total rationt 
Calcium-phosphorus Ca:P 
Forage program in grain ration* Ca P ratio 
High corn silage with 
some hay Steamed bone meal .52 .39 1.3:1 
Change to high legume-
grass forage with 
same grain ration .88 .37 2.4:1 
Corrected mineral sup-
plement in the grain 
ration with the high 
legume-grass forage Phosphorus source .64 .40 1.6:1 
*Mineral supplement ackled at rate of 1 Vi% of grain ration. 
t The recommended calcium-phosphorus percent of the total ration is 
0.53 % Ca and 0.40 % P. 
Calcium-phosphorus supplementation for dry 
cows is of major importance to dairymen. Many 
dairymen may be feeding the dry cows a high legume 
forage with little or no supplemental grain. These 
cows may be verging on a phosphorus deficiency with 
an unbalanced calcium to phosphorus ratio if not 
supplemented with additional phosphorus. It may 
be advantageous to feed a few pounds of a grain ra-
tion containing supplemental phosphorus to each 
cow to ensure an adequate phosphorus intake. This 
practice may also help prevent the incidence of milk 
fever. The ration of choice would be corn silage or 
other forages low in calcium. 
Trace Minerals 
When iodized trace mineralized salt is added to the 
grain ration at the rate of 1% and the cows are given 
free access to trace-mineralized salt outside, adequate 
amounts of all the trace minerals will usually be pro-
vided. 
VITAMINS 
Since members of the B-vitamin group and vita-
min K are synthesized in the rumen and vitamin C 
is synthesized in the tissues, these vitamins can be ig-
nored in formulating rations for dairy cows. On the 
other hand, vitamins A, D, and possibly E must be 
included in the diet. It is fortunate, however, that ad-
equate amounts of these vitamins or their precursors 
are normally present in natural feeds. 
The vitamin most likely to be deficient in feed 
supplies in South Dakota is vitamin A. Its most im-
portant [unction in the body is to help maintain 
healthy epithelial tissue in such areas as the respira-
tory tract, mouth, eyes, reproductive tract, and intes-
tinal tract. Vitamin A is also involved in preventing 
night blindness and in helping to prevent retained 
placentas and weak calves. 
Borderline deficiencies of vitamin A may occur 
in milking cows or heifers when poor quality hay or 
roughage that has been in storage for several months 
is fed for prolonged periods of time. If there is some 
doubt about the adequacy of carotene or vitamin A 
intake, feed a supplementary source of vitamin A. A 
milking cow should be provided with 30,000 Interna-
tional Units (IU) of vitamin A per day. The recom-
mended way of supplying sufficient vitamin A to the 
dairy cow is to add 3,000 to 4,000 IU of vitamin A per 
pound of grain ration. 
A dairy cow requires from 50,000 to 60,000 IU of 
vitamin A per day during the last two months of preg-
nancy. If a poor quality or stored forage is fed, a 
higher level of supplemental vitamin A (6,000-8,000 
IU per pound of grain ration) may be needed during 
the dry period. It is recommended that dry cows re-
ceive a few pounds of grain mixture each day to sup-
ply them with needed vitamin A, as well as required 
minerals. If a dairyman can not feed grain to dry 
cows, he may want to consider administering inject-
able vitamin A monthly. 
Adequate amounts of vitamin Dare required for 
the absorption and utilization of calcium and phos-
phorus. Under most South Dakota conditions, an ade-
quate amount of vitamin D is supplied by sun-cured 
forage and by the action of sunlight on the animal's 
skin. On the other hand, there may be some question 
about the adequacy of vitamin D intake for cattle that 
are confined most of the time and that receive only 
limited quantities of sun-cured hay. To insure ade-
quate amounts, about 8,000 to 10,000 IU should be fed 
daily. It is generally recommended that 300 to 400 IU 
of vitamin D should be added to each pound of grain 
mixture. Fortunately, many vitamin A supplements 
also contain enough vitamin D. 
Adequate amounts of vitamin E are normally sup-
plied by most farm grains and forages, therefore, sup-
plemental vitamin E is seldom needed. Feeding ra-
tions composed entirely of stored feedstuffs may ne-
cessitate vitamin E supplementation. 
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